The Newton-Raphson method is generally used for iterative solutions of power systems in load flow analysis. This study focuses on a new program structure designed to solve large size power systems accurately and quickly using AC load flow analysis technique. This program structure will provide both easy and accurate data input in solutions of high-capacity data input problems. The data required for solving the problem at hand was obtained from an Excel, and coded in Matlab R2015b and solutions were printed onto a solution file.
INTRODUCTION
With the increasing demand for electricity, the planning and optimal operation of power generation systems have recently become a very important issue. In order to carry out these operations, it is necessary to analyze AC load flow in power systems. In order to perform AC load flow analysis of a power system, net active and reactive powers of all buses and voltage magnitude and angle of the slack bus should be input into the system. If there are voltage-controlled buses in the system, they should be introduced to the system as buses, the voltage amplitudes of which will be kept constant. The power flow solution provides the voltages, amplitudes and phase angles of all buses. Afterwards, active and reactive powers of the slack, power flows and line losses are calculated.
There are many studies on AC load flow analysis in the literature. While some of these studies deal with newly developed methods, some others focus on interface designs to make a given program easier to use. The latter address load flow analysis using a modified Newton-Raphson method (Panosyan et al., 2004) , use of probability techniques for AC load flow analysis (Allan et al., 1977) , (Dagur et al., 2014) , linearized AC load flow applications (Rosoni et al, 2016) and use of evolutionary computation methods in load flow solutions (Revanthi, 2008) .
This study used the Newton-Raphson method for load flow analysis. When using this method, it is very important that problem data are input correctly into load flow programs. If data are input incorrectly, it is unlikely that solutions will be correct. Therefore, data input becomes very important, especially in high-dimensional systems. For this reason, this study focused on a new data input design. Data was extracted from an Excel file and coded, and the program software was run using Matlab R2015b. The system used as a sample application consists of 118 buses and 54 generators. This paper summarizes the load flow method, provides information on the software developed to provide ease of use, and presents the solution to a multi-dimensional sample system to demonstrate the advantage of the software.
LOAD FLOW ANALYSIS
Load flow refers to determination of the best mode of operation of existing power systems and calculation of voltage magnitude and phase angle of each bus in a power system. Once the information on buses has been obtained, active and reactive power flows and transmission line losses that occur in transmission lines in the system are calculated (Wood et al., 2013) , (Kothari & Dhillon, 2007) , (Özyön,2009 ).
In power flow in a power system, net active and reactive powers for all buses except one bus are determined. Net power (active Pk and reactive Qk) is equal to the difference between the power supplied to the system and the power drawn from the system, which means that it is the difference between the power supplied by the generator and the power the load consumes depending on the bus. If there is a voltage-controlled bus in the system, the bus voltage magnitude that will be kept constant at this bus should be determined. The generation of the bus-dependent reactive power generator and the bus voltage angle are calculated at the end of power flow solution (Wood et al., 2013) , (Kothari & Dhillon, 2007) , (Özyön,2009 ).
Buses in a power system are divided into various types as load bus, voltage-controlled bus and slack bus. A system has only one slack bus.
Each bus k in a system is defined by active power P k , reactive power Q k , voltage magnitude |V k | and voltage angle δ k . Depending on each bus k, two of P k , Q k , δ k and |V k | values are known and the other two are calculated. The purpose of power flow solutions is to find the two unknown values when the difference between the values of P k and Q k and the calculated values are approximated to zero (Wood et al., 2013) .
In power flow studies, bus voltage magnitudes |Vk| and angles δk are unknown parameters expect for slack buses. They are, mathematically, independent variables, as their values determine the state of a system. Therefore, a power flow problem can be defined as the determination of values of all state variables using equal number of power flow equations based on input data. Once the values of state variables have been calculated, the entire state of the system is known and all values depending on the state variables can be calculated.
DESIGNED PROGRAM AND DATA INPUT
This study focused on designing a new program that facilitates data input in the load flow program. Data input was performed using Excel, and transferred to Matlab R2015b. The load flow solution was obtained by forming the coding of the program as distinct subprograms and results were printed to a file. The data input sheets in Excel are given in Figures 1, 2 In this design used to input system data, the program can easily be integrated into the new state by adding a sheet or column to the data file for additional information required for a new problem or a new system.
After the system data is uploaded to an Excel file, the following code block generated in Matlab is used to convert the data into a matrix form with a .mat extension. The data converted into a matrix form is uploaded to the Matlab application and their load flow is performed and results are printed. A sample power system consisting of IEEE 118 buses, 54 thermal power generation units and 179 transmission lines referred to as single-line diagram in Appendix Figure 1 was selected in order to test the load flow analysis in this section (Power Systems Test Case Archieve, 2017) , (MatPower, 2017) , (Zahlay, 2016) .
SAMPLE SYSTEM SOLUTION
This system is one of the high dimensional systems in the literature. Bus no 69 in the system is a slack bus and its voltage is 0 1.035 0  pu. All 54 generators in the system consist of voltage-controlled buses. 9 transmission lines in the system have transformers. The base values of the system were designated as S base =100 MVA, U base =230 kVA and Z base =529 Ohm.
Appendix Table 1 shows the serial impedance, parallel admittance, capacitance values, transformer transfer ratios and line carrying capacities of the nominal π equivalent circuits of the transmission lines in the sample system. 91 buses and their active and reactive load values that remain unchanged at a period of time in the system are given as pu in Appendix Table 2. Appendix  Table 3 presents the initial values of the load flow of the generation units. The 54 generators in the system are voltage-controlled buses and the bus voltages of these buses are kept constant at the values given in Appendix Table 3 . The working limit values of the generation units in the system are given in Appendix Table 4 (Power Systems Test Case Archieve, 2017), (MatPower,2017) , (Zahlay, 2016) The bus voltage magnitude and angle values (V k , δ k ), active and reactive power generation values (P k , Q k ) as pu in the generation units and transmission line losses obtained from AC load flow in the sample system are given in Annex Table 5 . The transmission line losses that occured as a result of AC load flow in the sample system were P loss =0,614601 pu. The voltage magnitudes of the buses in the system ranged from 0.94 to 1.06 pu. The voltage profile of all the buses showing this state is given in Figure 4 . The load flow solution time of the large size sample system at the work statiton with Intel Xeon E5-2637 v4 3.50 GHz processor and 128 GB RAM memory was 0.0719492 sec. 
CONCLUSION
In this study, the Newton-Raphson method was used to perform load flow analysis and the new program facilitates the data input for the process. On a different sample system, this new data input method can be used to provide data input without running the load flow program. This new method makes it easier to correctly input data for the solutions to high-dimensional systems. It also prevents erroneous data input. The data input innovation developed in this study can also be improved for future studies and used for economic power distribution and short term hydrothermal coordination problems. 
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